Lymphoid sequestration of alloreactive memory CD4 T cells promotes cardiac allograft survival.
Memory T cells specific for donor Ags present a unique challenge in transplantation. In addition to expressing robust immune responses to a transplanted organ, memory T cells may be resistant to the effects of immunosuppressive therapies used to prolong graft survival. In this study, we explore the possibility of controlling deleterious donor-reactive memory CD4 T cells through lymphoid sequestration. We showed that sphingosine 1-phosphate receptor-1 agonist FTY720 induces relocation of circulating memory CD4 T cells into secondary lymphoid organs. Lymphoid sequestration of these donor-reactive memory CD4 T cells prolonged survival of murine heterotopic cardiac allografts and synergizes with conventional costimulatory blockade to further increase graft survival. Despite limited trafficking, memory CD4 T cells remain capable of providing help for the induction of anti-donor CD8 T cell and alloantibody responses. Elimination of antidonor humoral immunity resulted in indefinite allograft survival proving the pathogenicity of alloantibody under these conditions. Overall, this is the first demonstration that FTY720 influences memory CD4 T cell trafficking and attenuates their contribution to allograft rejection. The data have important implications for guiding FTY720 therapy and for designing combinatorial strategies aimed at prolonging allograft survival in sensitized transplant patients with donor-specific memory T cells.